Silicification of the medial tooth in the blue crab Callinectes sapidus.
Observations of cuticular structures mineralized with silica within the Crustacea have been limited to the opal teeth of copepods, mandibles of amphipods, and recently the teeth of the gastric mill in the blue crab Callinectes sapidus. Copepod teeth are deposited during premolt, with sequential elaboration of organic materials followed by secretion of silica into the tooth mold. The timing of mineralization is in stark contrast to that of the general integument of crustaceans in which calcification is completely restricted to the postmolt period. To determine the timing of molt-related deposition and silicification of the teeth of the gastric mill, the medial tooth of the blue crab C. sapidus was examined histologically and ultrastructurally across the molt cycle. Histological data revealed deposition of the organic matrix of the epicuticle and exocuticle during premolt. No evidence of postmolt changes in the thickness of the epicuticle and exocuticle, or any deposition of endocuticle, was observed. Scanning electron microscopy revealed degradation of the outer surface of the old tooth during premolt. During premolt, epithelial structures resembling papilla appeared to secrete a fibrous web that coalesces to become the matrix of the new tooth. Semi-quantitative elemental analyses indicated simultaneous deposition of silica and organic matrix, and demonstrated a homogeneous distribution of silicon throughout the epicuticle of the tooth at all stages. However, there is evidence of deposition (presumably silicification) during postmolt as spaces between the papillae become filled in. Thus, the pattern and timing of deposition and silicification of the tooth are different from both teeth of copepods and the general exoskeleton of decapods, and may facilitate rapid resumption of feeding and consumption of the exuvia in early postmolt. J. Morphol. 277:1648-1660, 2016. © 2016 Wiley Periodicals, Inc.